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Abstract
Sequencing the whole genome of various species has many ap-
plications, not only in understanding biological systems, but also in
medicine, pharmacy, and agriculture. In recent years, the emergence
of high-throughput next generation sequencing technologies has dra-
matically reduced the time and costs for whole genome sequencing.
These new technologies provide ultrahigh throughput with a lower
per-unit data cost. However, the data are generated from very short
fragments of DNA. Thus, it is very important to develop algorithms
for merging these fragments. One method of merging these fragments
without using a reference dataset is called de novo assembly. Many
algorithms for de novo assembly have been proposed in recent years.
Velvet and SOAPdenovo2 are well-known assembly algorithms, which
have good performance in terms of memory and time consumption.
However, memory consumption increases dramatically when the size
of input fragments is larger. Therefore, it is necessary to develop
an alternative algorithm with low memory usage. In this paper,
we propose an algorithm for de novo assembly with lower memory.
In our experiments using the E.coli K-12 strain MG 1655, the av-
erage maximum memory consumption of the proposed method was
approximately 20% of that of the popular assemblers. Moreover, in
the experiments using human chromosome 14, the average amount of
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? 3. k -mer? k -mer?????? (3-mer???)
k -mer Quaternary Binary
k -mer integer
(decimal)
AAA 0 0 0
AAC 1 1 1
AAG 2 10 2
AAT 3 11 3
ACA 10 100 4
ACC 11 101 5
ACG 12 110 6
ACT 13 111 7
AGA 20 1000 8
: : : :
? 4. k -mer? k -mer?????? (5-mer???)
k -mer Quaternary Binary
k -mer integer
(decimal)
AAAAA 0 0 0
AAAAC 1 1 1
AAAAG 2 10 2
AAAAT 3 11 3
AAACA 10 100 4
AAACC 11 101 5
AAACG 12 110 6
AAACT 13 111 7
AAAGA 21 1000 8
: : : :
ACGGT 1223 01101011 107
ACGTA 1230 01101100 108
ACGTC 1231 01101101 109
: : : :
27




















i = 4k (1)
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???? 25 16.4 602 4,514 96.77 0.00272
SOAPdenovo2 29 19.0 2008 4,542 98.33 0.06988

























? 6. ?????????? 1(??? 14????)
Assembler
?? k -mer
(bp) N50 (bp) ?????? ???? (kbp)
???? 51 1,119 217,033 101,255
SOAPdenovo2 63 3,682 186,558 91,358
Velvet 63 5,108 73,054 83,706

























? 26. ??????????? (??? 14????)
? 27. ??????? (??? 14????)
60
? 6? ??
? 7. ?????????? 2(??? 14????)
Assembler ???? (%)
????????
???? (%) ???? (%)
???? 79.39556 96.53553 0.71973
SOAPdenovo2 81.15031 98.66909 0.03682
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